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I. Basis of the report 



1 This report has been drawn on the basis of {Replacement sheets which have been furnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as ' originally filed " and are not annexed to the report since they do not contain amendments.): 

| [ the international application as originally filed. 

^ the description, pages Li? > originally filed, 

pages » fi^d with the demand, 

pages , filed with the letter of ■ 

pages , filed with the letter of 



the claims, 



Nos. 
Nos. 
Nos. 
Nos. 
Nos. 



1-18 



, as originally filed, 

, as amended under Article 19, 

, filed with the demand, 

, filed with the letter of 

, filed with the letter of 



the drawings, sheets/fig . 

sheets/fig 
sheets/fig 
sheets/fig 



1/7-6/7 



7/7 



, as originally filed, 
, filed with the demand, 
, filed with the letter of 
, filed with the letter of 



26 July 2000 (26.07.2000) 



I 2. The amendments have resulted in the cancellation of: 

I | the description, pages 

| | the claims, Nos. 



I | the drawings, sheets/fig 



□ This report has been established as if (some of) the amendments had not been made, since they have been considered 
to eo beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 



4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Box I) (January 1994) 



INTERNATIONAL PRED 



ARY EXAMINATION REPORT 



Rational application No. 
PCT/FR 00/01594 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (I A) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-18 



1-18 



1-18 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Reference is made to the following documents: 

Dl: MAN DELL ROBERT B ET AL : x Radioisotope concentrator 
gene therapy using the sodium/iodide symporter 
gene/ CANCER RESEARCH FEB. 1, 1999, vol.59, no. 3, 1 
February 1999 (1999-02-01), pages 661-668, ISSN: 
0008-5472 cited in the application 
D2 : WO 94 28152 A (TRANSGENE SA; IMLER JEAN LUC (FR) ; 
METHALI MAJID (FR) ; PAVIRANI AN) 8 December 19 94 
(1994-12-08) cited in the application. 
D3: KOVESDI I, BROUGH DE, BRUDER JT, WICKHAM T J : 

'Adenoviral vectors for gene transfer' , CURRENT 
OPINION IN BIOTECHNOLOGY, October 1997, vol.8, no . 5 , 
pages 583 to 589. 



1. Novelty (PCT Article 33(2)) 

1.1 Claims 1-18 satisfy the requirement of novelty. 

2. Inventive step (PCT Article 33(3)) 

2.1 Document Dl, which is considered to be the prior art 
closest to the subject matter of the present 
application, describes (see entire document) a 
retroviral vector expressing the Na+/I- symporter 
(NIS) of the rat. Said vector has been used to 
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transfer the nis gene in vitro into tumor cells, 
giving them the ability to integrate iodine-125. 
However, the infected cells would rapidly lose the 
integrated iodine due to lack of iodine 
organification in the non- thyroid cells, and the 
level of iodine accumulation in the infected cells 
did not reach half of that accumulated in a thyroid 
cell line naturally expressing NIS used as a 
control. A plurality of tumor cell lines infected by 
said retrovirus expressing NIS were selectively 
killed by exposure to iodine 131 at least in vitro. 
That said, the principle according to which cells 
normally free of NIS can be made sensitive to 
radiotherapy with iodine 131 by means of gene 
transfer has already been proven in the prior art, 
but an in vivo use (i.e. in the patient) was still 
not possible due to the low titers obtained with 
this type of retrovirus. 



The present application differs mainly in the fact 
that the applicants used adenoviral vectors to 
express the same gene, obtaining a higher in vitro 
NIS-expression level and, therefore, also an iodine 
accumulation greater in tumor cells normally free of 
NIS than in the same thyroid control cells (FRTL-5) 
used by the authors of Dl . Moreover, the NIS gene 
transfer was carried out in vivo in induced tumors, 
and the enrichment of iodine in said tumors has been 
demonstrated . 

Considering the prior art document Dl, the problem 
that the present invention is intended to solve can 
therefore be considered to be that of finding better 
transfer vectors in order to be able to improve NIS 
expression and to make its expression possible in in 
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vivo tumors. 



Dl mentions that the authors' approach should also 
be adaptable to other gene transfer methods (page 
667, last paragraph) . A person skilled in the art 
knows these methods and, above all, knows the 
advantages of the adenovirus compared with other 
viral vectors, in particular the high titers that 
can be obtained in preparations thereof (10 11 
pfu/ml, thus, several orders of magnitude higher 
than the retrovirus) , the effectiveness of in vivo 
gene transfer thereof and the strong expression of 
the transgene obtained. Moreover, its immunogenic 
features make it advantageous in a destructive 
therapy, such as that envisaged in oncotherapy. 
These features are enumerated, for example, in D3 , 
and such defective vectors are described, for 
example, in D2 . 

The subject of the present application is therefore 
obviously derivable from the prior art and does not 
therefore involve an inventive step. 

2.2 Concerning the subject matter of the dependent 
claims, no feature that goes beyond the ordinary 
technical steps for a person skilled in the art can 
be identified, and an inventive step cannot 
therefore be recognized. 

2.3 Concerning medical use claims and pharmaceutical 
compositions, such claims can be considered to be 
inventive only if the vectors used are inventive, 
which is not the case (see above points) . 

3. Industrial applicability (PCT Article 33(4)) 

3.1 Claims 1-18 satisfy the requirement of industrial 
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MIL Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

The following remarks are made having regard to PCT 
Article 6: 



1.1 The expression "a derivative" in Claims 1 and 9, 
without reference to an activity/f unction of said 
derivative, is open to interpretation. In fact, even 
very short polypeptides consisting of a few amino 
acids present in the specific iodine transporter, 
such as epitopes, fall within the scope of said 
claim and do not necessarily have the specific 
iodine transporter activity. 

1.2 There is a minor inconsistency in Claim 7 because 
the promoter of metallothioneine (MT-1) is not a 
viral promoter. 

1.3 The word "majority" in Claim 9 is vague and 
relative. Moreover, it does not indicate with 
respect to which other cells the expression in the 
tumor cells must be a majority. 

1.4 It is unclear which novel technical feature has been 
added in Claim 12 with respect to Claim 11, which 
already specifies the presence of a deletion of the 
El region and the E4 region in the adenovirus 
concerned. 

1.5 Concerning Claim 14, despite the presence of two 
examples, the expression "being involved in a 
peroxydasic system" does not sufficiently define the 
technical features of the subject matter concerned, 
does not provide any functional limit, and is 
therefore open to interpretation. In a broad 
interpretation of the claim as worded, even one 
translation factor is involved in a peroxydasic 
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VIII. Certain observations on the international application 



system because it is responsible for the synthesi 
of components of said system. 
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Applicant's or Agent's file reference 
ST99019 


See Notification of Transmittal of International Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/FR00/01594 


International filing date (day/month/year) 
08/06/2000 


Priority date (day/month/year) 
11/06/1999 


International Patent Classification (IPC) or national classification and IPC 
C12N15/12 


Applicant 






AVENTIS PHARMA S.A et al. 







1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority and is 
transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets including this title page. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims an d/or dr a^n^teh tove been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 70.16 
and Instruction 607 of Administrative Instructions of the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement according to Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Telephone No. +49 89 2399 7702 ~ 



Form PCT/IPEA/409 (title sheet) (January 1994) 



INTERNATIONAL PRELIMINARY^ 
EXAMINATION REPORT International application No. PCT/FR00/01594 



I. Basis of the report 

1 This report has been drawn up on the basis of the following elements (the replacement sheets received 
by the receiving office in response to an invitation according to Article 14 are considered in the present 
report as "originally filed" and are not annexed to the report as they contain no amendments (Rules 70. 16 
and 70.1 7).): 

Description, pages: 

1 -28 as originally filed 

Claims, No.: 

1-18 as originally filed 

Drawings, sheets: 

1/7-6/7 as originally filed 

7/7 received on 26/07/2000 with the letter of 26/07/2000 

2 With regard to the language, all the elements marked above were available or furnished to this Authority 
in the language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination 
(under Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, 
the international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the 
disclosure in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written 
sequence listing has been furnished. 
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4 q The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/fig 

5 □ This report has been written disregarding (some of) the amendments, which were considered as 

going beyond the description of the invention, as filed, as is indicated below (Rule 70.2(c)): 

(All replacement sheets comprising amendments of this nature should be indicated in point 1 and 
attached to this report). 

6. Additional observations, if necessary: 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 
Novelty 



Inventive Step 
Industrial Applicability 



Citations and explanations 
see separate sheet 



Yes: 
No: 

Yes: 
No: 

Yes: 
No: 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-18 

1-18 
1-18 



VIII. Certain observations in the international application 



The following observations on the clarity of the claims, descriptions, and drawings or on the question whether 
the claims are fully supported by the description, are made: 
see separate sheet 
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Section V (Reasoned statement) 

Reference is made to the following documents: 

Dl: MANDELL ROBERT B ET AL : "Radioisotope concentrator 
gene therapy using the sodium/ iodide symporter 
gene." CANCER RESEARCH FEB. 1, 1999, vol. 59, 
no. 3, 1 February 1999 (1999-02-01), pages 661- 
668, ISSN: 0008-5472 cited in the application. 

D2: WO 94 28152 A (TRANSGENE SA; IMLER JEAN LUC (FR) ; 
METHALI MA J ID (FR) ; PAVIRANI AN) 8 December 1994 
(1994-12-08) cited in the application. 

D3; KOVESDI I, BROUGH DE, BRUDER JT, WICKHAM T J : 

"Adenoviral vectors for gene transfer", CURRENT 
OPINION IN BIOTECHNOLOGY, October 1997, Vol. 8, 
no. 5, pages 583 to 589. 

1. Novelty (Article 33(2)PCT) 

1.1 claims 1-18 satisfy the criterion of novelty. 

2. Inventive step (Article 33(3) PCT) 

2.1 Document Dl, which is considered as the closest 
state of the art to the subject matter of the 
present application, describes (see the whole 
document) a retroviral vector expressing the rat 
Na + /I" Symporter (NIS) . This vector was used for 

Form PCT/Separate sheet/409 (sheet 1) (EPO-April 1997) 
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the transfer of the nis gene in vitro into tumor 
cells while conferring on them the capacity to 
incorporate iodine-125. However, the infected 
cells rapidly lost the incorporated iodine through 
lack of organification of the iodine in nonthyroid 
cells and the level of accumulation of iodine in 
the infected cells did not reach half that 
accumulated in a thyroid cell line expressing NIS 
naturally, which was used as a control. Several 
tumor cell lines infected with this retrovirus 
expressing NIS were selectively killed by exposure 
to iodine-131 at least in vitro. That said, the 
principle as claimed in which cells normally 
lacking NIS can be made sensitive to radiotherapy 
with iodine-131 by means of gene transfer has 
already been proved in the prior art, but an 
in vivo use (in particular in the patient) 
remained excluded because of the low titres 
obtained with a retrovirus of this type. 



The difference relative to the present application 
consists mainly in the fact that the applicants 
used adenoviral vectors to express the same gene, 
obtaining a higher level of expression of NIS 
in vitro and consequently a greater accumulation 
of iodine in tumor cells normally lacking NIS than 
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in the same control thyroid cells (FRTL-5) used by 
the authors of Dl . Furthermore, the transfer of 
the gene for NIS was carried out in vivo on 

induced tumors and the enrichment of iodine in 

these tumors was demonstrated. 

Considering the prior art document Dl, the problem 
which the present invention proposes to solve can 
therefore be considered as being to find better 
transfer vectors in order to be able to improve 
the expression of NIS and to make its expression 
possible in tumors in vivo. 

It is mentioned in Dl that the approach used by 
its authors also ought to be applicable to other 
methods of gene transfer (page 667, last 
paragraph) . Persons skilled in the art know these 
methods and know in particular the advantages of 
adenoviruses compared with other viral vectors, in 
particular as regards the high titres which may be 
obtained in its preparations (10 11 pfu/ml, 
therefore several orders of magnitude higher than 
retroviruses) , their gene transfer efficiency 
in vivo and the high expression of the transgene 
obtained. Furthermore, its immunogenic 
characteristics make it advantageous for a 
destructive therapy such as that envisaged in 

Form PCT/Separate sheet/409 (sheet 3) (EPO-Apri! 1997) 
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oncotherapy. These characteristics are listed for 
example in D3 and such defective vectors are for 
example described in D2 . 

The subject matter of the present application 
therefore ensues in an obvious manner from the 
prior state of the art and consequently does not 
involve an inventive step. 
2.2 As regards the subject matter of the dependent 

claims, no element going beyond normal technical 
approaches for persons skilled in the art can be 
identified and therefore no inventive step can be 
recognized. 

2.4 As regards the medical use claims and the 

pharmaceutical compositions, such claims can only 
be considered as being inventive on the condition 
that the vectors used are, which is not the case 
(see preceding points) . 

3. Industrial application (Article 33(4)PCT) 

3.1 claims 1-18 satisfy the criterion for industrial 
application . 



Section VIII (certain observations relating to the 
International application) 
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The following remarks are made by virtue of Article 6 
PCT: 

1.1 The expression "a derivative" in claims 1 and 9 
without any reference to an activity/ function 
exerted by this derivative, is open to 
interpretation. In fact, even very short 
polypeptides consisting of a few amino acids 
present in the specific iodine transporter, such 
as epitopes, fall within this claim and do not 
necessarily have a specific iodine transporter 
activity. 

1.2 There is a slight incoherence in claim 7, because 
the m^tallothionein (MT-1 ) promoter is not a viral 
promoter . 

1.3 The word "predominant" in claim 9 is vague and 
relative. Also, it is not stated in relation to 
which other cells the expression in the tumor 
cells has to be predominant. 

1.4 It is not clear what novel technical 
characteristic is added in claim 12 relative to 
claim 11, which already specifies the presence of 
a deletion of the El region and the E4 region in 
the adenovirus in question. 
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1.5 As regards claim 14, in spite of the presence of 
two examples, "being involved in a peroxidase 
system" does not sufficiently define the technical 
characteristics of the subject matter in question, 
gives no functional limit and is therefore open to 
interpretation. In a broad interpretation of the 
claim as is formulated, even a translational 
factor is involved in a peroxidase system, because 
it is responsible for the synthesis of components 
of this system. 



Form PCT/Separate sheet/409 (sheet 6) (EPO-April 1997) 



TRAITE D^DOPERATION EN MATIER^BE BREVETS 

PCT 

RAPPORT D'EXAMEN PRELIMINAIRE INT 

(article 36 et regie 70 du PCT) 




PCT 

II UNAL 



Reference du dossier du deposant ou du 
mandataire | 
ST99019 


voir la notification de transmission du rapport d'examen 
POUR SUITE A DONNER preliminaire international (formulaire PCT/1PEA/416) 


Demande Internationale n° 
PCT/FR00/01594 


Date du depot international (jour/mois/ann£e) 
08/06/2000 


Date de priorite (jour/mois/ann6e) 
11/06/1999 


Classification international des brevets (CIB) 
C12N15/12 


ou a la fois classification nationale et CIB 


Deposant 

AVENTIS PHARMA S.A. et al. 



1 . Le present rapport d'examen preliminaire international, etabli par I'administaration chargee de I'examen preliminaire 
international, est transmis au deposant conform^ment a Tarticle 36. 

2. Ce RAPPORT comprend 6 feuilles, y compris la pr&sente feuille de couverture. 

□ II est accompagne d'ANNEXES, c'est-a-dire de feuilles de la description, des revendications ou des dessins qui ont 
ete modifiees et qui servent de base au present rapport ou de feuilles contenant des rectifications faites auprfcs de 
I'administration chargee de I'examen preliminaire international (voir la r&gle 70.16 et ('instruction 607 des Instructions 
administratives du PCT). 

Ces annexes comprennent feuilles. 



3. Le present rapport contient des indications relatives aux points suivants: 



I 




Base du rapport 


II 


□ 


Priority 


III 


□ 


Absence de formulation d'opinion quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle 


IV 


□ 


Absence d'unite de I'invention 


V 




Declaration motivee selon rarticle 35(2) quant a la nouveaute, I'activite inventive et la possibility 
d'application industrielle; citations et explications a I'appui de cette declaration 


VI 


□ 


Certains documents cites 


VII 


□ 


Irregularites dans la demande internationale 


VIII 




Observations relatives a la demande internationale 



Date de presentation de la demande d'examen preliminaire 
internationale 

12/12/2000 


Date d'achevement du present rapport 
12.09.2001 


. Norn et adresse postale de i'administration chargee de 
I'examen preliminaire international: 

^ Office europeen des brevets 
Xjft D-80298 Munich 

CS?' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Fonctionnaire autorise z^^*^^ 
Brenz Verca, S (f ^ jjj 

N° de telephone +49 89 2399 7702 



Formulaire PCT/I PEA/409 (feuille de couverture) (janvier 1994) 



RAPPORT D'EXAMEN 

PRELIMINAIRE INTERNATIONAL Demande Internationale n° PCT/FR00/01594 



I. Base du rapport 

1 En ce qui concerne les elements de la demande Internationale (les feuilles de remplacement qui ont ete remises 
k I'office rtcepteur en reponse k une invitation faite conformement k I'article 14 sont considerees dans ie present 
rapport comme "initialement d^posees" et ne sont pas jointes en annexe au rapport puisqu'elles ne contiennent 
pas de modifications (regies 70. 16 et 70.17)): 

Description, pages: 

1 -28 version initiale 



Revendications, N°: 

1-18 version initiale 



Dessins, feuilles: 

1/7-6/7 version initiale 

7/ 7 regue(s)le 26/07/2000 avec la lettre du 26/07/2000 



2 En ce qui concerne la langue, tous les elements indiques ci-dessus etaient k la disposition de I'administration ou 
lui ont et<§ remis dans la langue dans laquelle la demande Internationale a 6te deposee, sauf indication contraire 
donn6e sous ce point. 

Ces elements etaient a la disposition de I'administration ou lui ont ete remis dans la langue suivante: , qui est : 

□ la langue d'une traduction remise aux fins de la recherche internationale (selon la regie 23.1 (b)). 

□ la langue de publication de la demande internationale (selon la regie 48.3(b)). 

□ la langue de la traduction remise aux fins de I'examen preliminaire internationale (selon la regie 55.2 ou 
55.3). 

3. En ce qui concerne les sequences de nucleotides ou decide amines divulguees dans la demande 

internationale (le cas echeant), I'examen preliminaire internationale a ete effectue sur la base du iistage des 
sequences : 

□ contenu dans la demande internationale, sous forme ecrite. 

□ depose avec la demande internationale, sous forme dechiffrable par ordinateur. 

□ remis ulterieurement a I'administration, sous forme ecrite. 

□ remis ulterieurement & I'administration, sous forme dechiffrable par ordinateur. 

□ La declaration, selon laquelle le Iistage des sequences par ecrit et fourni ulterieurement ne va pas au-dete 
de la divulgation faite dans la demande telle que deposee, a ete fournie. 

□ La declaration, selon laquelle les informations enregistrees sous dechiffrable par ordinateur sont identiques h 
celles du listages des sequences Presente par ecrit, a ete fournie. 
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4. Les modifications ont entratne I'annulation : 

□ de la description, pages : 

□ des revendications, n 08 : 

□ des dessins, feuilles : 

5 □ Le present rapport a et<§ formule abstraction faite (de certaines) des modifications, qui ont <§t6 considerees 
comme allant au-del& de I'expose de I'invention tel qu'il a et§ depose, comme il est indique ci-aprfcs (regie 
70.2(c)) : 

(Toute feuille de remplacement comportant des modifications de cette nature doit etre indiqute au point 1 et 
annexee au present rapport) 



6. Observations complementaires, le cas echeant : 



V. Declaration motivee selon I'article 35(2) quant a la nouveaute, I'activite inventive et la possibility 
duplication industrielle; citations et explications a I'appui de cette declaration 

1. Declaration 

Nouveaute Oui : Revendications 1-18 

Non : Revendications 

Activity inventive Oui : Revendications 

Non: Revendications 1-18 

Possibility duplication industrielle Oui : Revendications 1-18 

Non : Revendications 



2. Citations et explications 
voir feuille separee 



VIII. Observations relatives a la demande internationale 

Les observations suivantes sont faites au sujet de la clarte des revendications, de la description et des dessins 
et de la question de savoir si les revendications se fondent entierement sur la description : 
voir feuille separee 
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Section V (Declaration motivee) 

II est fait reference aux documents suivants: 

D1 : MANDELL ROBERT B ET AL: 'Radioisotope concentrator gene therapy using the 
sodium/iodide symporter gene.' CANCER RESEARCH FEB. 1 , 1999, vol. 59, no. 3, 
1 fevrier 1999 (1999-02-01), pages 661-668, ISSN: 0008-5472 cite dans la demande 

D2: WO 94 28152 A (TRANSGENE SA ;IMLER JEAN LUC (FR); METHALI MAJID (FR); 
PAVIRANI AN) 8 decembre 1994 (1994-12-08) cite dans la demande. 

D3: KOVESDI I, BROUGH DE, BRUDER JT, WICKHAM TJ: 'Adenoviral vectors for gene 
transfer", CURRENT OPINION IN BIOTECHNOLOGY, Octobre 1997, Vol. 8, no. 5, 
pages 583 a 589. 

1 . Nouveaute (Article 33(2) PCT) 

1 . 1 Les revendications 1-18 satisfont le critere de nouveaute. 

2. Activite inventive (Article 33(3) PCT) 

2. 1 Le document D1 , qui est considere comme etant I'etat de la technique le plus proche 
de I'objet de la presente demande, decrit (voir tout le document) un vecteur retroviral 
exprimant le symporteur Na+/I- (NIS) du rat. Ce vecteur a ete utilise pour le transfert 
du gene nis in vitro dans des cellules tumorales en leur conferant la capacite 
d'incorporer de I'iode 125. Toutefois, les cellules infectees perdaient rapidement 
I'iode incorpore faute d'organification de I'iode au niveau des cellules non- 
thyroidiennes et le niveau d'accumulation de I'iode dans les cellules infectees 
n'atteignait pas la moitie de celui accumule dans une lignee de cellules thyroidiennes 
exprimant NIS de facon naturelle utilisee comme controle. Plusieurs lignees de 
cellules tumorales infectees par ce retrovirus exprimant NIS ont ete selectivement 
tuees par exposition a de I'iode 131 au moins in vitro. Cela dit, le principe selon 
lequel des cellules normalement depourvues de NIS peuvent etre rendues sensibles 
a la radiotherapie avec de I'iode 1 31 au moyen du transfert de gene a deja ete 
prouve dans I'art anterieur, mais une utilisation in vivo (notamment dans le patient) 
restart exclue a cause des faibles titres obtenus avec un retrovirus de ce type. 

La difference par rapport a la presente demande consiste principalement dans le fait 
que les demandeurs ont utilise des vecteurs adenoviraux pour exprimer le meme 
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gene, en obtenant un niveau ^expression de NIS plus eleve in vitro et par 
consequent aussi une accumulation d'iode plus forte dans des cellules tumorales 
normalement depourvues de NIS que dans les memes cellules de controle 
thyroTdiennes (FRTL-5) utilisees par les auteurs de D1 . De plus, le transfert du gene 
pour NIS a ete effectue in vivo sur des tumeurs induites et I'enrichissement de I'iode 
dans ces tumeurs a ete demontre. 

En considerant le document de I'art anterieur D1 , le probleme que se propose de 
resoudre la presente invention peut done etre considere comme etant de trouver de 
meilleurs vecteurs de transfert afin de pouvoir ameliorer I'expression du NIS et 
rendre possible son expression dans des tumeurs in vivo. 

II est mentionne dans D1 que I'approche utilisee par ses auteurs devrait etre 
adaptable aussi a d'autres methodes de transfert de genes (page 667, dernier 
alinea). L'homme du metier connait ces methodes et surtout connait les avantages 
de I'adenovirus par rapport aux autres vecteurs viraux en particulier en ce qui 
conceme les forts titres qui peuvent etre obtenus dans ses preparations (10 11 pfu/ml, 
done plusieurs ordres de grandeur de plus que les retrovirus), leur efficacite de 
transfert de genes in vivo et la forte expression du transgene obtenue. De plus, ses 
caracteristiques immunogeniques le rendent interessant pour une therapie 
destructive comme celle envisagee dans I'oncotherapie. Ces caracteristiques sont 
enumerees par exemple dans D3 et de tels vecteurs defectifs sont par exemple 
decrits dans D2. 

Le sujet de la presente demande decoule done de facon evidente de I'etat de la 
technique anterieur et n'implique par consequent pas d'activite inventive. 

2.2 Pour ce qui conceme I'objet des revendications dependantes, aucun element qui va 
au-dela des demarches techniques normales pour la personne du metier ne peut 
etre identifie et done aucune activite inventive ne peut etre reconnue. 

2.4 En ce qui conceme les revendications d'utilisation medicale et les compositions 
pharmaceutiques, de telles revendications ne peuvent etre considerees comme 
inventives qu'a condition que les vecteurs utilises le soient, ce qui n'est pas le cas 
(voir points precedents). 

3. Application industrielle (Article 33(4) PCT) 

3. 1 Les revendications 1-18 satisfont le critere duplication industrielle. 
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Section VIII (Certaines observations concernant la demande internationale) 

Les remarques suivantes sont faites en vertu de I'Article 6 PCT: 

1.1 Uexpression "un derive" dans les revendications 1 et 9 sans aucune reference a une 
activite/fonction exercee par ce derive, est ouverte a interpretation. En fait, meme 
des polypeptides tres courts consistant en quelques acides amines presents dans 
le transporteur specifique de I'iode, tel que des epitopes, tombent dans cette 
revenC |j C ation et n'ont pas forcement I'activite de transporteur specifique de I'iode. 

1.2 II y a une petite incoherence dans la revendication 7, car le promoteur de la 
metallothioneine (MT-1) n'est pas un promoteur viral. 

1 .3 Le mot "majoritaire" dans la revendication 9 est vague et relatif. Aussi il n'est pas 
mentionne par rapport a quelles autres cellules I'expression dans les cellules 
tumorales doit etre majoritaire. 

1.4 II n'est pas clair quelle nouvelle caracteristique technique est rajoutee dans la 
revendication 12 par rapport a la revendication 11, qui deja specif ie la presence 
d'une deletion de la region E1 et la region E4 dans I'adenovirus en question. 

1.5 Pour ce qui concerne la revendication 14, malgre la presence de deux exemples, 
"etre implique dans un systeme peroxydasique" ne definit pas suffisamment les 
caracteristiques techniques de I'objet concerne, ne donne aucune limite fonctionnelle 
et est done ouvert a interpretation. Dans une interpretation large de la revendication 
telle qu'elle est formulee, meme un facteur de traduction est implique dans un 
systeme peroxydasique, car il est responsable de la synthese de composantes de 
ce systeme. 
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Ce rapport de recherche internationale comprend 3_ 

[X| II est aussi accompagne d'une copie de chaque document relatif a I'etat de !a technique qui y est cite. 



1 . Base du rapport 

a. En ce qui concerne la langue, la recherche internationale a ete effectuee sur la base de la demande internationale dans la 
langue dans laquelle elle a ete deposee, sauf indication contraire donnee sous le meme point. 

| | | a recherche internationale a ete effectuee sur la base d'une traduction de la demande internationale remise a I'administration. 

b. En ce qui concerne les sequences de nucleotides ou d'acides amines divulguees dans la demande internationale (le cas 6cheant), 
la recherche internationale a ete effectuee sur la base du listage des sequences : 

| | contenu dans la demande internationale, sous forme ecrite. 

| | deposee avec la demande internationale, sous forme dechiffrable par ordinateur. 

| | remis ulterieurement a I'administration, sous forme ecrite. 

| | remis ulterieurement a I'administration, sous forme dechiffrable par ordinateur. 

| I La declaration, selon laquelle le listage des sequences presente par ecrit et fourni ulterieurement ne vas pas au-dela de la 

— divulgation faite dans la demande telle que deposee, a ete fournie. 

I I La declaration, selon laquelle les informations enregistrees sous forme dechiffrable par ordinateur sont identiques a celles 
du listage des sequences presente par ecrit, a ete fournie. 

2. | | || a ete estime que certaines revendications ne pouvaient pas faire Tobjet d'une recherche (voir le cadre I). 

3. i~| || y a absence d' unite de Tinvention (voir le cadre II). 



4. En ce qui concerne le titre, 

[X] le texte est approuve tel qu'il a ete remis par le deposant. 
PI Le texte a ete etabli par I'administration et a la teneur suivante: 



5. En ce qui concerne I'abrege, 

ryj le texte est approuve tel qu'il a ete remis par le deposant 

I — I le texte (reproduit dans le cadre III) a ete etabli par I'administration conformement a la regie 38.2b). Le deposant peut 

| | presenter des observations a I'administration dans un delai d'un mois a compter de la date d'expedition du present rapport 

de recherche internationale. 

6. La figure des dessins a publier avec I'abrege est la Figure n° 

n suggeree par le deposant. ffl Aucune des figures 

]=j n'est a publier. 

| I parce que le deposant n'a pas suggere de figure. 

| | parce que cette figure caracterise mieux I'invention. 
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MANDELL R ET AL: "Gene therapy of cancer 
by retroviral transfer and expression of 
the rat sodium/iodide symporter (NIS)." 
EIGHTY-EIGHTH ANNUAL MEETING OF THE 
AMERICAN ASSOCIATION FOR CANCER 
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vol. 38, 1997, page 381 XP002134373 
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& GENE THERAPY, 
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740-749, 
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1-18 
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